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h •d^;gc^,m;^r„:t^^^^^ '"'^'^"g - |.ovWbl^4\' mo,ecu|.r .n.c,urc n, 4 have ^'J^JtP, 
Recen.ly N.v,„y,i^i„ophosphora„es have received incr. . 

3yn.hesis or a^3he,erocyc,es. . These .ype of ZlZT " ''-"^'"^ "'-''^ Tor ,he 

con.a.ning c.o nuCecphi.ic cen.e. a. .he P- aZl ot Jl' T^''"'' '° -amines 
-nophosphorane portion. Thus. N-vi„y,l„„l, °' '"^ 7-^' ^"''^ '"e ni.rog.n 3.0. of .he 

acceptors to give several types of nitrogen conta ' '-■ompounds and related Michael 

•Wugh two pathways: 0") a Vfichae, t p^ ad In .^f ^hese conversions .ay ta.e place 

—pHosphorane wh.h then "ndergoL" " — '° -erate an interrelate 

^ad.ng ,0 3n intermediate azahe.xa.r^ene which then undJ es trialTT " ^" ^'"'^ 

We wish to report herein an unprecedented r«.,- r ^ ^'"trocyclization. 

Chain as the only reaction cenJr. I ~ .nvo.ving the vi„y, side 

.nvolves nucleophilic att.c. of a py^ole-li^alo r'"'"\""^'''"'^- ^ 

■nt^molecular version, has been found ,0 be a useful JZ C " °' '"^ P^"'""- ""^ 

""'"'cycles. ""'"od for the preparation of highly funcionalized aza 

re;:~ -g at an approp.a.e pos.tion was selected as 

•he following three-step sequence3: a) forn^a "n " th " '=°"'"''^"^'y mailable 2.pheny|i„,dazole by 
'--.hylsilyl) e.ho.y..eth.v, chloHde '^S^O (it) b)?,'""' 7''''''' and 
and subsequent reaction wi.h chlorotri.ethyS LnTirL r " " -"^-'e 
.midazole wi.h BuLi and traon.no .r... ' ' "'"■^'^ ^^^8 ^'')-- c) 

reaction of ihe 

• -.h ethyl azidoaceute e^^rcl'X^""^^^^ orco^^T:: 

^ -inylazide 2 in moderate yield 
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(45%), which was converted, by Staudinger reaction with triphenylphosphine in dichloromethane at room 
temperature, into the vinyiiminophosphorane 3 in excellent yield (81%), 

Deblocking of both the SEM and TMS protecting groups on vinyiiminophosphorane 3 using 
tetrabutylammonium fluoride (TBAF) in tetrahydrofuran solution at reflux temperature led to the 
simultaneous removal of both groups with concomitant ring-closure by nucleophilic attack of the NH group of 
the imidazole ring on the a-carbon atom of the vinyiiminophosphorane moiety (6-endo-lrig) to give the 
iminophosphorane 4 in good yield (75%). (Scheme 1 ). 




3 4 

Reagents and Conditions: i) EtOjC-CHjNv NaOEt, -I5^C (45%); 
ii) PPhj.CHXU.O^C (81%); iii) TBAF. THF/HjO. A(75%). 



Scheme 1 



The methylenic proions of compound 4 appeared in the 'H n.m.r. spectrum as two doublets at 5 3.05 and 3.19 
respectively (J=15.0 Hz), whereas in the '^C n.m.r. spectrum, the methylenic carbon atom appeared at 43.2 
ppm coupled with the phosphorus atom (^Jp-c = 5.5 Hz). The ^'P n.m.r. spectrum showed one signal at 0.05 
ppm which is in good agreement for this type of iminophosphorane."* In addition, the '^C n.m.r. spectrum 
indicated that the a-methine group in 4 is now an sp^-hybridized quaternary carbon atom. 
In order to identify unambiguously the structure of the reaction product, the X-ray structure determination of 
crysulline compound 4 was performed (Fig I). A search for the three-ring fused system that is present in the 
tide compound using the Cambridge Structural Database^ (CSD Version 5.11, April 1996) has been 
performed and no matching structure has been found. Table 1 displays selected parameters describing the 
intramolecular geometry and the C-H "X hydrogen interactions, X corresponding to O, N or an aromatic ring 
centroid. 

The four phenyl rings do not deviate significantly from planarity, however, the imidazole one is not planar, 
with a X" coefficient of 25.96 vs. a theoretical value of 5.99, showing an envelope conformation with the flap 
located at N4. This nitrogen deviates 0.034<3)A from the plane defined by the remaining four atoms. The 
heterocyclic six-membered system presents a diplanar I, 3 conformation according to the ring puckering 
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uan. radii, (b) View of Ac crystal packing dZ^ Z t ^t ' """" " 



Table I. Selected geometricaJ parameters (A.'). 
» to Vv . 



C( V-W) stand for the crntroids of the rings fonned by atom 



NI.C2 

C2-C3 

C3-N4 

N4-C13 

NI.CJ3 

CI3-NI-C2 

N|.C7-a 

C2.C3-N4 

C3-N4-C13 

N4.CI3-NI 

N4.C5-CI4 

C6-C5-NI9 

C!3MNr4.C5 C6 

N4.C5.C6.C7 

C5-C6.C7.C1 2 

CI3.N4-C5-C14 

N4.C5-CI4.0I6 

NI9-P20.C27.C28 



1.377(7) 
l.362(7j 
I.363(5j 
1.360(5) 
1.317(6* 

104.5(4j 
110.8(5> 
105.6(4) 
i07.1(3) 
111.9(4) 
106.3(3) 
1163(3 » 

-39.5(4^ 
52.6(4) 
-37.9(5^ 
766(4 > 
-170.2(3) 
19.9(4) 



Hydrogen interactions 
XH Y 

C24.H24-Ol5(x.I.y.K+i) 

C25-H25.-Ol5(x.I-y.W+2) 

a7-H37.0J5(x..y.H+2) 

C22-H22 ■N19 

C26.H26- Nl(W+*.i4.y,^^2) 

C32-H32 -NI(t4+x.H.y.^^2) 

CI8^H183-CC7-12XV^x.l^yi) 

C29-H29-.C( M 3 )CH+x,V* +y ^) 

C10.Hia-Q21.26Xx,^+y^) 

C2.H2..C(33-38X-»^^x,H-y..V^z) 



N4-C5 
C5-C6 
C6-0 
C7.CI2 
CI2.CI3 

C13-N4.C5 

C6-0-CI2 
C7.CI2-CI3 
CI2-Ct3-N4 
C6-C5-C14 

C6^C7.C12.CI3 

C7-CI2-C13-N4 

C12-C13-N4.C5 

C5-CI4-016.CI7 

C14-016-C17-C18 

NI9-I>2a.C:2l-C22 



X-H 

0.98(-) 

0.97(.) 

I-02(.) 

0.98(.) 

0.96(-) 

0.97(.) 

I.00(.) 

0,98(-> 

0.99i-) 

1. 00(0 



1.476(4) 
I.533i5) 
1.509(5) 
1.393(5) 
1.451(6) 

123.7(3) 
105.7(3) 
112.4(3) 
119.0(3) 
117.9(3) 
119-8(4) 
109.3(3) 

4.0(5) 
12.4(6) 
7-9(6) 
-178.2(5) 
1563(7) 
-8.0(4) 



X- -Y 

3.141(7) 

3.134(7) 

3.597(8) 

2.960(6) 

3^75(6) 

3.629(7) 

3.737(10) 

4.015(8) 

3.987(7) 

3.990(6) 



C5.NI9 
N19.P20 
P2aC2l 
P20-C27 
P20-C33 

N4-C5-N19 

C14.C5-NI9 

C5-N19.P20 

N19.P20-C^1 

NI9.P20.C27 

NI9-P20-C33 

C5-NI9-P20.C2I 

C5-NI9-P20-C27 

C5.N19-P20.C33 

C13.N4-C5-N19 

N4-C5-N!9-P20 

C6-C5-NI9-P20 



1.425(4) 
1.573(3) 
1.790(4) 
1.828(4) 
1.805(3) 

1072(3) 
111.5(3) 
132.2(3) 
106.5(2) 
1159(2) 
1162(2) 

-164.6(3) 
81.8(4) 
-45.4(4) 
-164.1(3) 
1769(3) 
59.0(4) 



H - Y 

2.5I(-) 
2.52(-) 
2.63C-) 
2JI(.) 
2.67(.) 
2.77(-) 

2.78(.> 

3.23(.) 

3J0(.) 

3-U(-) 



X-H . Y 

I22(.) 

121(.) 

I58(-) 
108(.) 
I58(.) 
I47(.) 
16l(-) 
I39(-) 
I28(.) 
I45(.) 



BIMSOOCID: <XP ^21 49340A_I_> 



13674 



P. Molina et ai 



coordinates defined by Cremer and Pople^ (q2=0.406(4). q3=0.2I8(4)A and <^2=92.5(5), 62=61.8(5)* vs. 
theoretical values of 90.0 and 67.5' for a pure 3S2 (diplanar U) conformation]. There are steric hindering 
interactions between the ester and the iminophosphorane substituents located at C5 as can be observed by the 
opening of the C14-C5-N19-P20 bond angles. Table 1. 

The only possible hydrogen interactions arc those where the C-H group acts as a hydrogen bond donor. The 
three dimensional network is subilized by these kind of weak intcracUons. Table I. Those involving an 
oxygen atom as acceptor present H -O distances close to 2.55A that is the position of the maximum in the 
distribution of this distance obtained by neutron diffraction dau of carbohydrates.*^ In order to characterize the 
H * N distribution in the Csp--H - Nsp2 intermolecular interactions, a search in the CSD has been carried out.» 
The query was not restricted to neutron diffraction experiments, since not enough structures were recorded. 
For this interaction the maximum of the H -N distribution is located at 2.80A, longer than the values reported 
in Table I. The small value of the NI9-P20-C2I-C22 torsion angle could be due to the C22-H22 • NI9 
intramolecular interaction. When an aromatic ring is the acceptor, the strongest interaction is that involving 
the C18 methyl group. Its inHuence can be observed in the lowering of the equivalent isotropic displacement 
parameter for this C atom as compared with the previous ones that increase along the ester chain. Table 3. 




SEM 



CHO 




CO 2^ 





Reagents and conditions i) Et02C-CH2N3. NaOEt. -15'C (45%); 
ii) PPh3, CH2CI2, 0 X: (75%); lii) TBAF. THF/HjO, A (65%). 



Scbeme 2 



The success of this anomalous intramolecular conjugate addition that ultimately led to iminophosphoranes 
derived from fused imidazoles prompted us to attempt this conversion in the related compound 2- 
phenylbenzimidazole. Compound 5 was easily prepared from 2-phenylbenzimidazole in an overall yield of 
53% by initiaJ protection of the imidazole ring with the BuLi/SEM-CI system and further lithiation with BuU 
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and irapping of the lithiated intermediate with Hmp n a 

conditions p.Wded .^e ...y.^^tts^^^^I, Condens...on of . .i.h «hy.a.idoaceu.e under s.ndard 

solution of TBAF in THF at reflux temperature the . , a ""'"ophosphorane 7 was treated with a 

product. (Scheme 2). Spec.roscopi ^ :f elpll H " " "'"^"'^ '''''' « -^o" 
'H n.m.r. spectrum the methyleni'c protons ap^ara TaVordT/r; ^^ " ''"^ '"^ 
i" .he .3C n.m.r. spectrum the. methylenic cZon ll ' ^ " ''^^ <^ = '5. • Hz). whe«as 

hv.ndi.ed„car.„..„3;::r::^^^^^^^ 

Both iminophosphoranes 4 anH ft ci,« ^ . 





COOEi 



^ 




Ar-NH-CN 



cooe 



10 



=N-Ar 




Ar . 


(%) 




63 


4CH,OC^, 


92 



Reagents and Conditions: i) Ar-NCO. r.i.; ii) 
Scheme 3] 



140 X. 



EXPERIME^^TAL 



recorded on a Brucker AC-200 (200 MHz) or » v , , ^P^crophotome.er. NMR spectra were 

a Hewlett-Pacicaa, 59«C spectire^r M c^,^!:"^" ^"^^ ^P'"" -re .corded on 

X-ra, A^ysls.. A summa^of dTcolttra 'd .h °" ^ ^'eHun-Elmer 2^ instrument, 

was solved by ditec. methZsiR92)"a rrfinl^ T, " '^''"^ ^ "^^ 

Obtained from difference FouHer s .hesi! LdtldeT"'""^ "^""^'""^ " "^"^ ^" "^"^^-^ 
refinement. Six reflections we« affLted y «co '"'"'"^ ^^^•« of 

by secondary exuncon and were considered as unobserved The 
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Table 2. Crystal anaJ> sis para meters at room temperamre. 
Crystal data 



Chemical fomiula 
Mr 

j<A) 
inA) 
c (A) 
z 

V(A>) 

Wavelength (A) 

9 range for lattice parametcre <*) 
Absofpooa coefficient (cm*') 
Crystal colour 
Crystal size (mm ) 

Data collection 

Di&aaomeier rvpe 

Measurement time 

CoUecQCQ method 

So. of standard reflecuoos (interval) 

No. of indepeodem reflecnoos 



Refinement 

Treatment of hvdrogen atovns 
R 

wR 

tAp>mM le/A') 
<Shift/error> 



C3,H.,N30,P 

517.57 

16.0600(9) 

9.n04<3) 

19.8682(12) 

4 

2790. 4<3) 
I 5418 
2-45 
11.14 

Colourless 
0.50x0.50x0.17 



Crystal system 
Spac« group 

an 
yn 

£)jrfgr/cm*) 
Radiadoo 

No. of reflectioos for 

lattice parameters determination: 

Temperature (K) 

Crystal descnpdon 



Philips PW 11 00. four circle. Graphiie orienied moaociomaior. 

1 min./reflecaon Deteaor apertures ('*) 
0*76 scans 0m„ («) 

2 (90 min.j. No vaiiaiioa Scan width {°) 

^^^^ No. of observed rcflecbons, I>3<3(1) 



MooocUnic 

Cc 

90 

106707(4) 
90 
1.23 
CuKa 

78 

293 

Prism 



! X 1 
65 

1.5 
2334 



See expenmcmal pan 
0.053 
0.055 
0.28 
0.02 



weighting scheme: Empirical as to give no trends in <cuA^P> vs <JFobst> and <siner.-> 



ReBncment: Least-Squares on Fo. Full matrix 
No. of parameters refined 341 
Degrees of fteedom 1993 
Ratio of fireedom 5 g 

Max. thermal value (A*) U22(C17I=0.32(2) 



Table 3, Final aiomic coordinates and Ueq=:(l/3)l[Uij a.* a.* a. cos(a..a.)]xlO^ 



Atom 



Ucq 



Atom 



Ueq 



Nl 

C2 

C3 

N4 

C5 

C6 

C7 

C8 

09 

CIO 

CM 

C12 

CI3 

C14 

015 

OI6 

C17 

C18 

NI9 



0.0658(3; 

0.0652(4) 

0.1338(3) 

0.1772(2) 

0.2634(2) 

0.2629(2) 

0.2354(2) 

0.2725(3) 

0.2434(4) 

0.1780(4) 

0.1412(3) 

0.1699(2) 

0.1352(3) 

0.3302(3) 

0.3143(3) 

0.4080(2) 

0.4762(4) 

0.5562(4) 

0.2749(2) 



0 1416(5) 
02860(6) 
03149(5) 
0.1855(3) 
0 1600(3) 
0,0000(4) 
-0.1040(4) 
-0J:419(5) 
-033.^3(5) 
-0^0 ?t(6) 
-0.1^ :(6) 
-0.0^>;M4) 
0.C8M:<4) 
O.I7tf4<4) 
0^262(6) 
0-1366(5) 
0.1550(17) 
0.1646(11) 
02678(3) 



0.2322(2) 

0.2522(3) 

0.3093(3) 

0.3260(2) 

0.3765(2) 

0.3998(2) 

03384(2) 

0.3406(2) 

0.2843(3) 

0.2265(3) 

0.2226(3) 

0.2789(2) 

0.2773(2) 

0-3348(2) 

0^768(2) 

0.3709(2) 

0.3356(4) 

0.3806(5) 

0.4303(2) 



775(15) 

820(19) 

630(15) 

427(9) 

341(9) 

380(10) 

411(11) 

561(14) 

744(19) 

807(21) 

697(17) 

472(12) 

495(13) 

478(13) 

933(18) 

691(12) 

1467(56) 

1122(35) 

408(9) 



P20 

C2I 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C^SO 

C3I 

C32 

C33 

C34 

C35 

C36 

C37 

C38 



0.3500(0) 


0.2952(1) 


0.5000(0) 


0.3072(2) 


0.4172(4) 


0.5523(2) 


0.2266<3) 


0.4815(6) 


0.5246(3) 


0.(957(1) 


0.5795(7) 


0.5649(3) 


0,2426(3t 


0.6122(6) 


0.6321(3) 


0.3226(3) 


0.5474(5) 


0.6603(2) 


0-3551(3) 


0.4514(4) 


0.6205(2) 


0.44-1- : J 


0,3946(4) 


0.4903(2) 


0.4350(3) 


0.4774(4) 


0.4304(2) 


0.5004(4) 


0.5697(5) 


0.4235(3) 


0.5774<4> 


0.5774(6) 


0.4771(4) 


0.5886(3) 


0.4937(7) 


0.5362(3) 


0.5223(3) 


0.4010(5) 


0,5437(2) 


0.3901(2) 


0.1358(4) 


0-5532(2) 


0.4570(3) 


0.0514<5) 


0.5423(2) 


0.4773(4) 


-0.0835(5) 


0.5762(3) 


0.4326(4) 


-0.1303(6) 


0.6209(4) 


0.3677(4) 


-0.0489(7) 


0.6329(3) 


0.3450(3) 


0.0855(5) 


0.5991(2) 



315(2) 

396(11) 

649(16) 

814(21) 

692(18) 

599(1 6j 

484(12) 

417(11) 

549(15) 

732(22) 

793(24) 

764(20) 

555(14) 

395(10) 

551(13) 

749(19) 

907(24) 

794(20) 

572(15) 
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and .hen (.H^echylsHy,) e.ho.y.e.hy' cMondl SEM O CO 95"^' ^7 " '""P'-'- 
-...ure was s.i.ed for one additional hour a, -20 'C and 1 n """^'^ 

oven,igh.. The so.u.ion was cooled .0 -42 X and , 6 M " '° '° "^-P*-'"- 

siowly added under nitrogen. Af.er 2h. anhyd^us d „fe.h v^"' ' ' 
'° - orange reac.on .i... and s.."; l:;: « ^o.) was added 

warn, ,0 room .empen..ure. poured in.o sa.uraL aouZT "''^ ^""^^'^ 

wi.h d.e.hy, e.her ,3x15 ml). The combined o 1 " '""'^ '"""''^ 

evaporated .0 dryness. The crude produc was p! rified b "'"^^^ 
e-...ng wi.h e.hy, ace.a.e/.Hele (1 3T(S% "r'^"^^^^ 

C:oH,^,0,Si requires: C. 68.15. H 6 86 N 7 « ,ri^^ """"'^^ N. 7.82. 

837. 748. 6^ cm--. 'H-NMR (CDCI3 3(» MHzIfm nl ' ' '^'^^ '^^O. i200. 1084 

2H,: -0.07 (s. 9H (CH3,3Si,. -ONM^fc^Z-^S "i^ ^^"^0)= 3-47 (m. 2H,: 0.84 

.NCH,0): 66.73 (CH3O,; '^•«^= '^ '5= '20.16; ,,0.31; 73.26 

COO). ^<^"3S.).. 1.51 (CH3).m/z: 352 (M^ 1). 223 (70). ,95(34). 149(20). 73 

13 c of sodium ethoxde (0 73 B \ORm^^n- j T 
corresponding aldehyde I or 5 (1 00 h) e.hvl « h ^ = of the 

a-ed d.pw.se under n.rogen. ThTr«u2 1' ' V' """"'^ ""^ 

aqueous ammonium chloride saturated soluUo„T35 1 Id . ' " """•""'"^^ '""^^'^ '"^ - 

combined organic laye. were washed with Zousr<^i:^ hi" '''''''' ^ 

.''en dried over anhydrousMgSO. After fil.« .3 . ^ so, ^ " '^^^ '^^'^ 

Csri?™^^^^^^ 

tHphenylphosphine (0.40 g. US L^ZZH^'lT ' " ^ " ' """'^ ''^ "^-hloromethane ( ,5 ml), 
•emperature and stirr,ng was continu d orl Th "t'"''"- ^ ^ - -m 

materia, was chromatographed on a silica geJ elm! 7 " "".7""'-'*" and the residual 

recrysta„,zed from dichloromeihane/n 

-hexaned l) ^ ^^^ctate/n-hexane (1:1) and then 

amino acryla.e 3.- Yield (81%). „, „ ,79 .gT^^'^f ^'•*''"^'^*^'"P''"y'P''«^ 

C4,HsoN303PSi3 requires: C 6840 H 7r« m ^i'' 7.'3; N 5 70 

C. 68.40. H. 7.00; N. 5.84). FR (Nujol): ,703. 1607. ,580. 1458. ,433 , 3'2 
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1252, 1233. 1099. 1090. 1038. 922, 841, 772. 756. 714. 694 cm '. 'H-NMR (CDCI3, 300 MHz) 6: 9.22 (d. 

IH. 3J = 8.1 Hz); 7.75 (m. 6H, 3jp = 123. 3j = 7.2, 4j = 2.I Hz); 743 (m. 12H); 7J4 (s. IH); 724 (m, IH)- 
6.23 (d. IH. 4jp = 6.9 Hz); 5. 15 (s, 2H. NCH2O); 3.76 (q. 2H, 3j = 7 1 Hz. CH2OCO); 3.12 (t, 2H, 3j = 8.5 
Hz, OCWz-CHzSi): 0.92 (1, 3H, 3j = 7.I Hz. CWa^HsOCO); 0.69 (t. 2H, 3J = 8.5 Hz. CH.Si); 036 (s 9H 
(CHjbSi): -0.18 (s. 9H. (CH3)3Si). '3C-NMR (CDaj. 75 MHz) & 167.57 (d. 3jp = 7.I Hz. COO); 152.16 
(C2); 138.78; 138.22 (d. = 1.1 Hz. q); 137.53 (d. 2jp = 6.5 Hz. q): 132.73 (d. 'Jp = 102.7 Hz. C,PhP)- 
132.30 (d, 2jp = lO.O Hz. CoPhP); 130.91 (d. ^jp = 3.0 Hz, CpPhP); 130.51; 130.15 (q); 129.44 ; 128 60- 
128J4; 128.07 (d,3jp= 12.O Hz. C^PhP); 125.22: 1 12.00 (d. 3jp= 19.5 Hz); 74.74 (NCH,0)- 64 88(0 Of. - 
CH2-Si); 60.57 (CH2OCO); 17.31 (CH.Si). 13.85 (CHj-CHjOCO); -0.65 ((CH3)3-Si); -i'.62 ((CH3)3-Si); a 
quaternary carbon atom is not obseived. 3lp.NMR (CDa3. 125 MHz) 6: 4.61; m/z: 719(M+. 1), 574(2). 516 
(6), 262 (15). 183(35). 147(13), 108 (19), 73 (100). 

Ethyl-^o.[(5.trimeUiylsayI)ethoxyiiiethylb€iuinJda2ol-2-yI)lphenyl^ 

amino acrylate 7.- Yield (75%), m.p. 198-200 'C (white prisms); (Found: C. 72.46; H, 6.59-. N, 5.86. 
C42H44N303PSi requires: C. 72.28; H. 6.35 N, 6.02. IR (Nujol): 1705, 1603, 1585. 1256 1 102 cm"" "H- 
NMR(CDCl3.300MHz)6: 9.24(d. IH,3j = 7.8 Hz). 7.81 (m, 7H): 7.44(m. 16H);6.39(d, IH. ^Jp.^ =6.9 
Hz); 5.45 (s. IH. NCH2O): 3.68 (q, 2H. 3j = 7.1 Hz. CHjOCO); 3.24 (m, 2H); 1.31 (t.3H, 3j = 7 I Hz CHj)- 
0.77 (m. 2H); -0. 1 1 (s. 9H. (CH3bSi). '3C-NMR (CDCI3, 75 MHz) 6: 163.06 (CO); 152.17 (q); I34!87 (q)\ 
133.33 (q); 130.25; 129.85; 128.700; 127.02 (q); 123.40; 122.92; 121.67; 119.96; 1 10.49- 73 29 (NCH^O)" 
66 J I (CH:OCO); 66.15 (OCH2): 17.58 (CH.Si); 13.77 ((CHjbSi); one quaternary carbon is not observed'. 
3'P-NMR (CIX:i3. 125 MHz) 6: 4.61; m/z: 517 (M+, I), 262 (5), 222 (4). 183 ( 100). 181 (20). 156 (8) 152 
(10). 129(6). 115(5), 108(24). 107(17), 77(8), 73 (7). 

General Procednre f or the Preparation of Compoands 4 and H. 

To a solution of the corresponding iminophosphorane 3 or 7 (1 J mmol) in tetrahydrofuran (20 ml), a IM 
solution of letrabutylammonium fluoride (5.2 ml. 5.2 mmol) was added un</er nitrogen atmosphere. The 
resultant mixture was treated at reflux temperature for 6h. After cooling, the solution was treated with 
NajHPOa buffer (pH = 7.3 3 x 15 ml) and extracted with ethyl acetate (3 xl5 ml). The combined organic 
layers were dried over anhydrous MgS04. filtered and concentrated to dryness. The crude product was 
chromatographed on a silica gel column using ethyl acetate as eluent and then recrystallized from 
dichloromethane /n-hexane (1:1). 

rinida2o(2,l^J!soqutaoline derivative 4.. Yield (75%). m.p. 181-182 "C (white prisms); (Found: C. 74.08; 
H, 5J3; N, 8.30. C32H28N3O2P requires: C. 74.26; H, 5.45 N, 8.12; IR (Nujol): 1738. 1439. 1331 1314 
1264, 1248, 1209, 1 177, 1 101, 1047. 760. 716, 696 cm-'. 'H-NMR (CDCI3. 300 MHz) 6: 7.95 (d. IH, 3j = 
7.8 Hz); 7.77 (m, 6H. 3jp = 12.3, 3j =7.2, 4j = 2.I Hz. HoPhP); 7.71 (d. IH, 3j = 1 j Hz); 7.48 (m, 9H)- 7 21 
(dd. IH. 3J = 7.8, 3j = 75 Hz); 7. 13 (d. IH. = 1 J Hz); 709 (dd. IH. 3j = 7.5 Hz); 6.90 (dd. IH 3j = 75 
Hz); 3.55 (m. 2H. CHjOCO); 3.19(d. IH. = 15.0 Hz); 3.05 (d. IH, = 15.0 Hz); 0.80 (t 3H 3j = 7 I Hz 
CH3). '3C-NMR(CDCl3, 75MHz)6: 171. 17 (d, 3j = 6.8 Hz. CO); 143.58 (d. ^Jp = 1.6 Hz. q); 132 J7 (d =Jp 
= 10.0 Hz. CoPhP): 132.25 (d, 'Jp = 102.2 Hz, C.PhP); 13 1.43 (q); 13 1 J 1 (d. p = 2.9 Hz. CpPhP)- 128 29 
(d, 3jp= 12.2 Hz, C^PhP): 127.77; 127.74; 127.19; I27.00(q); 123.10; 1 18.10; 77.54 (d 2jp = 54Hz C5)- 
60.65 (CH2O); 43.23 (d. 3jp = 5.5 Hz. C6); 13.47 (CH3). 3lp.NMR (CDQa. 125 MHz) 6: 4.61- m/r 517 
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<MM,^«5,5>.».,5,..«„, ,3, ^^^^^ 

(2). '^-^2(^3^2:495 (42). 494 (100). 262 (10). 183 (17). 108 

Reaction of rminophosphn,«n. ^ ^th f«wy .„o.^ 

To a soluiion of iminophosphorane 4 (0 21 o no. j 

1- f/ v^iaiic •« ^u.zi g_ mmol) in dry toluene (l^ fnlt ik- . 

gel column elutine 

N. 1 1.66. IR (Nujol): 171 1 1456 1242 10R4 T7^^"ia i C,4H,2N202 requires: C. 69.99; H. 5.03; 

= ..2Hz).8.68(i ,H ^J-sTh ^8 05?^^; " • '"■^^'^ ^00 MHz) 6: 8.76 (d. ,H.3, 

7.1 HZ.CH,). 49(t 3h"3j-7 H .^^^^ ' H. 3j = , .2 Hz): 4.50 2H 3j = 

.3. 36; .30 : ,28 3 ?28 26". 1 7^ ^Ik^^'^'"' "^^^ ^"^^ '^'"^ '^^.^^ ^ 

.^..CCH3)...240(M^™~^^ 
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